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Prairie Research Institute wordmark
The Illinois Sustainable Technology Center, a division of the Prairie Research Institute at the University
of Illinois at Urbana-Champaign addresses issues related to pollution, resource conservation, waste
reduction and reuse, and sustainable economic development that impact Illinois and the global
community. For more information about the Center, visit the ISTC website.
Unsubscribe from the ISTC newsletter.
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ISTC Welcomes Its New Director Kevin O'Brien
Dr. Kevin O’Brien is the new director of the Illinois Sustainable Technology Center, beginning his new
post on Dec. 2, 2013. A technology expert and project manager with more than 20 years of experience,
O’Brien was selected after an intensive nationwide search. He has managed multi-million -dollar
programs related to renewable and sustainable technologies and practices in the U.S. and abroad. His
international project experience includes work in Europe, the Middle East, and Asia. Among his
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Dr. O’Brien’s energy expertise encompasses both the supply- and demand-sides. He is experienced with projects involving
both renewable energy as well as traditional fossil based fuels. His focus in renewables has been on the development of
utility scale solar projects. As a project developer, he has brought together the necessary technical, regulatory, and financial
considerations in order to move solar projects forward. He has also been involved with advisory services to the state of
California and utility companies on the reduction of greenhouse gas emissions. Dr. O’Brien previously built and directed an
innovation program at SRI (Stanford Research Institute) which allows government agencies and private sector organizations
to use their existing products and capabilities to identify new applications and expand into new markets.
Dr. O’Brien earned his B.S. in Polymer Engineering and his M.S. and Ph.D. in Macromolecular Engineering at Case
Western Reserve University in Ohio.
Back to Top
Nandakishore Rajagopalan Appointed Illinois Pollution Prevention Scientist
As Illinois' Pollution Prevention Scientist, Nandakishore Rajagopalan serves as the authoritative
spokesperson on matters of pollution prevention fact and policy for the state.
The new designation was established in August 2013 by the Illinois State Legislature and the appointment
was announced on Nov. 22 by Prairie Research Institute Executive Director Bill Shilts.
Rajagopalan is an Associate Director at the Illinois Sustainable Technology Center, where he oversees
the Applied Research on Industrial and Environmental Systems (ARIES) group. He has over 20 years of
experience in plant operations, green process development, separation technologies, and pollution
prevention research.
An active researcher, Rajagopalan holds three U.S. patents and has authored more than 30 peer-reviewed journal articles.
His research interests involve the integration of separations research to advance green process development with a special
focus on membrane processes.
Back to Top
Acting Director Recognized with Namesake
ISTC's Acting Director was thanked and recognized for his service to the Center with the naming of the
David L. Thomas Conference Room at the Champaign headquarters.
Thomas was the founding director of ISTC (when it was known as the Hazardous Waste Research and
Information Center), which he led for 12 years. He then became director of the Illinois Natural History
Survey until his retirement in 2008. Thomas came out of retirement in December 2012 to resume
leadership of ISTC as acting director. He recently stepped down with the naming of a new director.
Thomas has been active both nationally and internationally in the area of pollution prevention and
sustainable development. He was on the first advisory board and chair of the board of the directors of the National Pollution
Prevention Roundtable. He currently is on the Board of Advisors of the Great Rivers Research and Education Center.
The announcement of the David L. Thomas Conference Room was held during the Center's holiday party. "I was truly
overwhelmed by the gifts and the recognition on the conference room," Thomas said. "I feel the Center is poised to reach
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new levels of excellence."
Back to Top
Illinois Organizations Honored for Achievements in Environmental Protection
Twenty-seven Illinois companies and organizations were awarded Governor’s Sustainability Awards on
Oct. 29 in Peoria for significant achievements in protecting the environment, helping sustain the future,
and improving the economy.
To recognize additional organizations whose environmental and sustainability efforts are worth noting, a
new Honorable Mention category was included this year. Fourteen companies were selected for that
honor.
The awards have encouraged environmental excellence through outstanding and innovative sustainability
practices since 1987. For a complete list of the honorees, please visit
http://www.istc.illinois.edu/info/govs_awards_prev_winners.cfm#2013.
Seven college and university campuses were also recognized at the event by the Illinois Campus Sustainability Compact for
setting and meeting environmental goals for their campuses. The Compact Awards are intended to recognize public and
private colleges and universities within the State of Illinois for their sustainability efforts. It is a program of the Illinois Green
Governments Coordinating Council. For more information on the Campus Compact, visit
http://www2.illinois.gov/gov/green/Pages/HigherEducation.aspx.
Back to Top
International Sustainable Electronics Competition Awards 2013 Winners
Nine students from around the world were honored for innovation in sustainable electronics Dec. 5 as
winners of ISTC's 2013 International Sustainable Electronics Competition. The nine students were part of
four winning teams.
The winners in the Product Category (items intended for sale) were:
E-waste Meets Farming, smart phones remanufactured as cow collars (Platinum, $3,000) Michael Van
Dord, SwinburneUniversity of Technology, Melbourne, Australia;
Mion, a multi-purpose dynamo lighting system (Gold, $2,000) Mikenna Tansley, Jiayi Li, Fren Mah, Russell Davidson,
and Kapil Vachhar from the University of Alberta, Canada;
Cellscreen, a large scale display system made from old phone displays (Silver, $1,000) Sam Johnston, Swinburne
University of Technology, Melbourne, Australia.
One platinum level ($3,000) winner was named in the Non-product Category (concepts valuable for artistic, educational,
policy, or similar content):
ENERGENCIA, an educational program based on a children’s game kit encouraging the use of recycled materials and
renewable energy concepts by Stephanie Vázquez and Pedro Baños of Instituto Tecnológico y de Estudios Superiores
de Monterrey Campus Puebla, Mexico.
“The world must find ways to end the tide of e-waste in the environment,” said Craig Boswell, U of I graduate and president
of HOBI International, an ISO 14001 certified electronics recycling and asset management company. “This competition, and
these brilliant young winners, help us advance the dialog about environmentally responsible product design, manufacture,
use, and disposal of electronics,” Boswell, also a juror for the competition, added.
The videos of the winning entries are featured on the SEI and the competition web pages. They will also be available on
the SEI YouTube channel.
Back to Top
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Wood Biochar Offers Promise of Cheap Supercapacitors
ISTC is investigating wood biochar’s use in supercapacitors as a replacement for activated carbon. The
material offers equal power capabilities as activated carbon, but is much less expensive and requires less
pretreatment. Biochar is a name for charcoal, made by pyrolysis of biomass, which retains its complex
cellular structure. Pyrolysis is the thermochemical decomposition of organic matter through anaerobic
heating.
The supercapacitor research was conducted by a team led by Senior Research Engineer Junhua Jiang
and published in the journal Electrocimica Acta in November 2013. The research demonstrated that the
natural microstructures of biochars can provide effective surface areas for electrodes. Currently supercapactitors are often
manufactured with corrosive chemicals that create elaborate structures of out of activated carbon. Such procedures are far
more expensive and can have detrimental environmental consequences.
Supercapacitors are called 'super' because they have far greater surface area electrodes than regular capacitors, allowing
the rapid collection and release of ions. Cousins of electrochemical batteries, supercapacitors do not yet store as much
energy, but they can release energy very quickly, recharge quickly and have high cycling stability. In other words,
supercapacitors permit much faster discharge and recharge cycles than a battery is capable of, as well as tolerance of a
larger number of discharge/charge cycles. Common uses of supercapacitors include stabilization of power supplies in GPS,
MP3 players and other hand-held devices. They are also used in digital camera flashes and photovoltaic systems. In
addition they are also important in braking energy recovery technology.
The Jiang article had the highest altmetric scores from altmetric.com for the Electrochimica Acta for the six months July to
December, 2013. This high score is particularly noteworthy since the article was published online in November. The article
received an altmetric score of 43 for the period. The next most popular article received a score of eight.
The Illinois Hazardous Waste Research Fund administered by ISTC and the HeteroFoaM Center (an Energy Frontier
Research Center funded by the U.S. Department of Energy’s Office of Basic Research) supported this study.
In addition the Center hosted and co-sponsored the first Midwest Biochar Conference on June 14. Also sponsored by the
Illinois Biochar Group (IBG) and the U.S. Department of Agriculture, the event featured the latest in biochar research. ISTC
hosts the IBG website and has several ongoing research projects on biochar besides its work on supercapacitors. Nancy
Holm,Elizabeth Luber, and B.K. Sharma are completing a study evaluating the application of biochar made from three
different feedstocks to ten different soil types in Illinois. They are examining differences in soil properties, germination rate,
and greenhouse gas emissions. ISTC researcher Wei Zheng and Ling Zhao, a visiting scientist from China’s Shanghai
Jiaotong University, are studying the strengthening of carbon sequestration properties of biochar during its production by
using chemical modifications. ISTC chemist John Scott is working with researchers from the Illinois State Water Survey on
examining sorption of polyaromatic hydrocarbons (PAHs) to biochar and bioavailability. Several of them presented their
work at the conference and at the IBG fall meeting.
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ICRT Recognized for Training, Service, Research Excellence
The Center’s Indoor Climate Research and Training (ICRT) group received a singular distinction this
summer when it became Illinois’ first weatherization training center to be awarded accreditation by the
Interstate Renewable Energy Council, Inc. (IREC).
The accreditation means the state’s 35 weatherization assistance agencies and private contractors
trained at ICRT have met all of the U.S. Department of Energy’s (DOE) Home Energy Professional
certification requirements for Energy Auditor and Quality Control Inspector.
In addition, ICRT Senior Research Architect William B. Rose was honored in 2013 with his induction into
the College of Fellows of the American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) for his
many years of service to the field. He and ICRT coordinator Paul Francisco also serve leadership roles on various ASHRAE
panels to develop national standards for energy conservation and air quality. Rose recently produced a video training series
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on weatherization for the U.S. Environmental Protection Agency.
ICRT's current research program includes a partnership with the U of I’s Department of Civil and Environmental Engineering
on four separate U.S. Environmental Protection Agency projects to evaluate indoor and outdoor air quality during the
burning of solid fuels in heating stoves. Also, as part of DOE’s Building America Team, ICRT is studying low-cost measures
to reduce residential radon exposure. More extensive radon mitigation techniques are being explored by the ICRT team as
part of a U.S. Department of Housing and Urban Development-funded partnership with the National Center for Healthy
Housing.
Back to Top
Used Coffee Grounds (and Grocery Bags) Still a Potent Source of Energy
Coffee is not finished giving us a lift after it is brewed. Researchers at ISTC evaluated a range of
feedstocks, including used coffee grounds, for the quality and amount of bio-oils they can produce
through pyrolysis. Coffee grounds produced more oil than crop residues such as corn stover but far less
than algae, which ISTC is also evaluating. But the work also showed bio-oils from coffee contain more
nitrogen (a drawback for their use in transportation fuels) than crop residues.
ISTC is investigating various feedstocks for lower nitrogen content that will make their use in green fuel
production more feasible. Ongoing research at ISTC has also evaluated hard wood (birch) and will look at
energy crops, such as willows, Miscanthus, and switchgrass. ISTC is also assisting researchers on U of I campus with
composition analysis of various perennial grasses to identify both end-use applications as well as to improve breeding
approaches. This research is part of a collaboration with the Center for Advanced BioEnergy Research (CABER) on
campus.
The use of hard-to-recycle and non-recyclable plastics for energy production is also an active research area at ISTC. One
project led by B.K. Sharma is focused on developing technology and methods to convert waste plastics, such as grocery
bags, into a drop-in diesel fuel. It was found that these fuels by themselves have poor oxidative stability, and therefore need
the addition of an antioxidant additive before being utilized. As drop-in fuels, oils from recycled plastic grocery bags meet
ASTM specifications for ultra-low sulfur diesel in blends of 10 to 30 percent. The next step will be to evaluate these
alternative fuels in engines for emissions and combustion efficiency in partnership with Argonne National Laboratory near
Chicago.
Back to Top
Technical Assistance Projects Save Illinois Money, Energy and Reduce Waste
The Emerging Technology Assistance Program (ETAP) staff at ISTC was awarded a MVP2 award by the
National Pollution Prevention Roundtable in Washington D.C. in September. They were honored for their
successful technical assistance project which delivers services to populations in small, rural communities
in parts of the state which have had little access to conservation or pollution prevention programs. Called
ICORE (Illinois Conservation of Resources and Energy), the project saved Illinois businesses and
governments more than $6 million on energy and water bills, as well as reduced significant hazardous
waste production over a four-year period. Mike Springman and Dan Marsh accepted the award on behalf
of the ETAP team.
The Center also completed a year-long technical assistance project for a number of DuPage County manufacturing and
industrial facilities. The Economy, Energy and Environment Program (E3) is a national initiative supported by six federal
agencies to promote sustainability in the manufacturing sector. By the numbers, the Du Page Country project saved or
reduced: 1,209,649 kWh of electricity, 47,262 therms of natural gas, 4,479 gallons of hazardous raw materials, 87,830
gallons of hazardous waste, 1.8 million gallons of water, and 6,800 gallons of wastewater. The effort, led by Deb Jacobson,
also diverted or eliminated 962 tons of solid waste from landfills.
ETAP also conducts technology demonstrations to speed the adoption of emerging green approaches to industry. The latest
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ETAP technology demonstration is designed to see if small, portable turbines (pico-turbines) can cost-effectively produce
electricity from moving water in streams, rivers, or other flowing water sources. The first successful installation was recently
achieved at Chicago’s Stickney Water Reclamation Plant, where a “drop-in” in-stream hydrokinetic turbine was placed in the
effluent flow Distribution Box. The commercial turbine, supplied by Hydrovolts of Seattle, WA, quickly revved up to its rated
output of 1.5 kilowatts. Now ISTC researchers are monitoring the real-time data and webcam feeds over an Internet
connection. The data will help them to refine their models of turbine performance as well as the efficiency of the system’s
turbo-generator and inverter.
Back to Top
ISTC is ‘All In’ During Sustainability Week on Campus
ISTC was well represented during U of I's Sustainability Week in October. At the Sustainability Week
Kickoff EXPO at the U of I Activities and Recreation Center (ARC), ISTC featured displays about its
research and outreach programs. In particular, the featured information covered recycling, waste
reduction, and electronic waste projects and suggestions for students on ways they can contribute to
helping on these issues.
The Center also hosted a screening of "Troubled Waters: A Mississippi River Story," and a presentation
about water quality issues by George Czapar of the Illinois State Water Survey one evening during the
week. The event illustrated the water quality problems caused by agricultural practices and policies in Illinois and throughout
the Mississippi River basin.
Later that week, the Center held a mini -symposium which dealt with the role of algae in future commercial applications for
food, feed, bio-based materials, and bioenergy. Srirupa Ganguly of ISTC and Harry Dankowicz of the U of I Department of
Mechanical Sciences and Engineering along with Drs. Fredrik Grondahl and Maria Malmstrom of KTH Division of Industrial
Ecology (Royal Institute of Technology, Stockholm) presented talks and discussed their efforts in international collaboration
on biotreatment of saline waters and mariculture and aquaculture projects at an afternoon symposium at ISTC.
ISTC is hosting a Ph.D. student from KTH this school year as part of a collaboration effort with KTH and in association with
the INSPIRE program at U of I.
Lance Schideman, of the Department of Agricultural and Biological Engineering on campus, and a student in the Illini Algae
Club also gave brief overviews of their work with algae. The presentations from the symposium can be viewed on the ISTC
website.
Back to Top
One Good Institute Summer Science Camp Deserves Another
ISTC played a leadership role in organizing the Prairie Research Institute's first summer science camp for
high school students in July. Nancy Holm, ISTC Assistant Director, served as camp director and was
assisted by colleagues Elizabeth Luber and Kirsten Walker. Twelve aspiring scientists spent a jam-
packed week learning about the research at the five divisions of the Institute. They rotated each day to a
different survey and participated in hands-on activities in both the lab and field. Many Institute scientists
were on hand to lead activities and discuss their careers. The camp was meant to help students become
aware of the natural environment and to learn about water science, environmental/biological sciences,
geology, archaeology, and sustainable technology.
During their day at ISTC, the campers learned to scientifically analyze unknown substances using the Center's many
sophisticated analytical instruments. Another activity lead them through comparing different biofuels for their heating value
and they then drove a go-cart powered by biodiesel. The camp was a great success and ISTC will again participate with the
other surveys in a second summer camp during the week of July 21, 2014. ISTC is also planning a one-day Teacher Camp
which will have teachers exploring sustainability topics to enhance their curriculum and will incorporate the new Next
Generation Science Standards.
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